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Taxonomy of the Neotropical Hylidae 


BERTHA LUTZ" 


ABSTRACT 


The Hylidae are arciferous, procoelian frogs, generally having maxillary 
teeth. Pr esumably derived from bufonid stock ( Noble, 1931 ), one of the dis- 
tinctive features of the family is the cartilage intercalated between the penul- 
timate and the terminal phalanx of the digits, which is claw-shaped and 
swollen at the base. The digits usually terminate in expanded disks which, 
together with the intercalary cartilage, subserve the function of climbing. AI- 
though most of the members of this family are tree frogs, some are aquatic 
in the adult stage; others are phragmotic, resting upright in cavities of the 
right size, and plugging the lumen with the head. A number are bromeli- 
colous, and one or two live in giant bamboos, having water-holding septa. 
One genus is fossorial. 

The type genus, Hyla (Fig. 1) is widespread except for a hiatus in the 
Indo-Malayan, Polynesian, Ethiopian and Madagascan regions. The largest 
number of species is found in the New World. The genus Nyctimystes, re- 
stricted to the Papuan Region from the Moluccas to the Louisiade Archi- 


AMPHIGNATHODON 
/ 
/ 
CERATOHYLA ANOTHECA 
Ж DIAGLENA 
/ / 
OPISTHODELPHYS TRIPRION 
/ 
PITHECOPUS Pg TE TRAPRION 
` / or 
Nyctimantis GASTROTHECA | APARASPHENODON 
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AMPHODUS —— — — — HY LA —————— 
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/ | ` 
PLECTROHYLA APLASTODISCUS DRYOMELICTES 


HYLOSCIRTUS 


Fig. 1. Possible scheme of relationships of hylid genera. 


* Museu Nacional Rio de Janeiro, Brazil. 
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pelago, has been kept in the family (Zweifel, 1958). The genera Acris and 
Pseudacris are nearctic (Goin, 1961). All other genera are neotropical. 


SUBFAMILY: HYLINAE GADOW, 1901 (in part) 


In Hyla, the sacral diapophyses are generally dilated and most species 
have odontoids on the vomers. The pupil is gener ally horizontal and the disks 
are unusually large. There is some webbing between the digits, at least on the 
feet. The life ToS is that usually ЖЕЛТ to Anurans, i.e. numerous small 
eggs, aquatic larvae, and non-aquatic adults. 

A moderate amount of specialization occurs within the type-genus. The 
neotropical species are apt to form several well-defined groups whose com- 
ponents are easily separated from those of other groups and, in life, also from 
each other. After death they are less easy to separate. H. decipiens Lutz, a 
very small species, hangs its spawn on the end of little branches dangling 
over water; some of its populations have no vomerine teeth. One group of 
extremely large forms produces a rubbery skin secretion. In other large 
forms the sharp rudiment of the pollex is protrusible in the males and is used 
as a weapon. None of these features seems important enough to warrant their 
separation as a genus, though some subgeneric names might be used. 

Brocchi (1877) described a genus Plectrohyla with а sharp-pointed pollex- 
rudiment. This characteristic, also occurring in other species of Hyla, is ас- 
companied in Plectrohyla by another osteological feature, i.e., the absence of 
the quadrato-jugals. This and other species may serve as an example of groups 
for which a subgeneric name might be used. 

I propose to separate from the type-genus the forms which show a moder- 
ate degree of specialization, mainly through reduction of some of the generic 
characters of Hyla. 

А divergent frog was first proposed as a genus by Tschudi (1838), then by 
Fitzinger (1843). The name offered by Tschudi, Sphoenorrhynchus, proved 
to be preoccupied by a stork, and Fitzingers name, Dryomelictes, was rein- 
stated by Goin (1961). Before Goin a new name, Sphoenohyla, was proposed 
at subgeneric level by Lutz & B. Lutz (1938), who did not have the Fitzinger 
paper. The main difference between Dryomelictes and Hyla lies in the reduc- 
tion of the maxillary teeth associated with a wedge-shaped snout and the 
presence of a backward-directed process on the ischium. The adults are 
hygrophilous; the males call while floating on the water or sitting on leaves 
in it. At least one species, however, D. orophila, seeks refuge in bromeliads 
in winter. 

Another evolutionary line in which there is reduction of structures is also 
rather short. At present it comprises two neotropical genera which parallel 
the nearctic hylid genera Acris and Pseudacris. The reduction affects the 
disks and the digits, hence the frogs are poor climbers. The two nearctic 
genera also have Sai disks but they are small slender frogs, whereas the 
two neotropical ones are heavy and plump. They are Ht yloscirtus Peters 
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(1882) and Aplastodiscus Lutz (1950). Aplastodiscus has narrow disks, not 
wider than the digits, which are also narrow and frail with poorly ossified 
phalanges. The type-species is montane and lives in the ecotone between 
forest and open country. It does not climb high, either in nature or in the 
vivarium. Hyloscirtus bogotensis Peters is similar but shows no trace of an 
ear. I have not seen it myself. Goin, the last reviewer of hylid genera (1961), 
maintains both genera, and suggests that Chorophilus cuzcanus Cope may be 
an Aplastodiscus. This seems probable. Since Cope's time, Chorophilus has 
been synonymized with Pseudacris and the Peruvian form certainly does not 
belong there. This fr og is practically unknown and needs to be redefined. 

The genera discussed in this section are either monotypic or have only a 
few species, except the nearctic ones which are better known. The nearctic 
forms illustrate the numeric disproportions among genera which presently 
exist in the Hylidae. The type-genus has several hundred species, whereas 
only a few of the other genera have as many as 10 to 20 forms (see Table 1); 
most genera are monotypic or contain very few species. The next genus, 
Amphodus Peters (1872) is aberrant although somewhat parallel to H yla. 
I place it alone because it presents a difficult taxonomic problem. Super- 
ficially, it is very much like a Hyla but it has an osteological specialization 
which consists of pseudo-teeth on the lower jaw and odontoids on the pala- 
tines and the parasphenoid. Odontoids on these bones recur in other hylid 
genera but they belong to a series of large casque-headed forms. The pseudo 
teeth on the lower jaw af Amphodus are merely the unique, saw-edged border 
of the dentary and the prearticular bones. The genus is composed of three 
species, all of them small, and all of them strict bromeliad-dwellers. They 
spawn in leaf-cups and the larvae develop there. One species, A. luteolus 
Wied, occurs in the bromeliads of the scrub vegetation on the coast of Espirito 
Santo and Bahia and has been found in a similar location in Pernambuco. I 
have collected it myself and have received it from others. The type-species 
A. wuchereri is also from Bahia but it needs to be found again. The third, 
A. auratus is endemic in Trinidad, British West Indies, where it is limited to 
the bromeliads on Mount Tecuchi, the highest point of the island. 

The other lines of specialization go further. There are three main ones, 
each of them exhibiting increasing divergence in one or more directions from 
the type-genus. 


SUBFAMILY: PHYLLOMEDUSINAE MIRANDA-RIBEIRO 1926 
( Phyllomedusidae Guenther, 1863) 


Diagnostic Characters: One of the specialized neotropical hylid groups 
composed of frogs with vertical pupil, a grasping foot or a tendency toward 
one, and the habit of spawning out of water but near or above it in rolled- -up 
leaves (Fig. 2). 

The vertical pupil evidently does not occur by transition. There are 


[7] 


TABLE 1l 


GENERA HYLIDARUM 


GENERA 


HYLINAE GADOW, 1901 (in part) 
Hyla Laurenti, 1769 
Neotropicae: 
Plectrohyla Brocchi, 1877 
Aplastodiscus Lutz, 1950 
Hyloscirtus Peters, 1882 
Dryomelictes Fitzinger, 1843 


` Amphodus Peters, 1872 (incertae sedis) 2-3 


NUMBER 
SPECIES 


RANGE 


100™) Cosmopolitan, with hiatus 


6 Central America, Mexico 
1-2 Brazil, Peru 
1 Colombia 
6 5. Amer., cisandine-cisplatine 


Brazil, Trinidad, BWI 


PHYLLOMEDUSINAE MIRANDA-RIBEIRO, 1926 


Agalychnis Cope, 1864 
Phyllomedusa Wagler, 1830 
Pithecopus Cope, 1866 
Hylomantis Peters, 1872. 
Nyctimantis Boulenger, 1882 


10 Mexico, Ecuador, Brazil 
4-5 5. America 
14-15 S. America, Trinidad, BWI 
1-2 J Brazil 


1 Ecuador 


TRIPRIONINAE MIRANDA-RIBEIRO, 1926 


Osteocephalus Steindachner, 1862 
Trachycephalus Tschudi, 1938 
Pternohyla Boulenger, 1882 
Corythomantis Boulenger, 1896 
Aparasphenodon Miranda Ribeiro, 
Triprion Cope, 1865 
Tetraprion Stejneger & Test, 1891 
Diaglena Cope, 1887 
Anotheca Smith, 1939 
OPISTHODELPHYNAE n. subf. 
Fritziana Mello Leitao, 1937 
Flectonotus Miranda Ribeiro, 1926 
Nototheca Bokermann, 1950 
Cryptobatrachus Ruthven, 1916 
Gastrotheca Fitzinger, 1843 
Opisthodelphys Guenther, 1958 
Ceratohyla Espada, 1871 


5-10 5. America, cisandine, cisplatine 
4+ S. America, Antilles 
1 Mexico, Arizona 
3 Brazil, Venezuela 
1920: > J. "^ Brazil 
1 Mexico into С. America 
] | Ecuador 
2 Mexico 
1 Panama, Vera Cruz, Mexico 
9, SEs Brazil 
1 SE. Brazil 
3 Brazil, Venezuela, Trinidad 
3-4 . Hylaea, Andes 
3—4 S. America, Panama 
10 S. America, Panama 
6  Hylaea, Panama 


AMPHIGNATHODONTINAE GUENTHER 


Amphignathodon Boulenger, 1862 
Nearctic: 
Acris Dumeril et Bibron 
Pseudacris Fitz. 
Papuan: 
Nyctimantis Stejneger 


1 | Andes, Ecuador 


8 | E.of Rocky Mountains 
12 N. America 
14 Molluccas to Louisiades 


neotropical Hylidae with diamond-shaped pupils but they follow another 
line of specialization. The vertical pupil is correlated with a strictly nocturnal 
way of life and with a clear-cut separation, in color and texture, between the 
permanently visible surfaces and those concealed in repose. Even the hand 
and foot are divided, longitudinally, the color and texture of the outer digits 


differing from those of the inner, 


which are hidden when the frog is in a 
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PITHECOPUS 


NYCTIMANTIS 


PHYLLOMEDUSA 


HYLOMANTIS 






AGALYCHNIS 


Fig. 2. Hypothesized scheme of relationships of the Hylidae (Phyllomedusinae). 


resting position. Frogs of this group remain hidden in vegetation during the 
day when their visible surfaces are green; at night they become violet, purple 
or even chocolate-colored in some of the large forms. If placed in artificial 
light they revert slowly and gradually to green. 

These frogs are further char еы Өй. by the development of a grasping 
foot, or a trend towards it, and the habit of w alking slowly on their digits, or 
climbing by grasping a support, in opposition to the rapid movements of 
Hyla which climbs by adhesion to the substratum or leaps. The grasping 
foot develops gr adually. The webs become shorter, then absent, the disks 
become smaller, the inte rcalary cartilage is thin ( ( Noble, 1931 ) and a torsion 
of the foot develops (Cope, 1866). Соре s name, Pithecopus, describes the 
final stage very aptly. The trend is so marked that captive metamorphosing 
young of Phyllomedusa fail to climb out of the water unless graspable support 
is av ailable. If a pencil is held out they take hold of it at once, placing the two 
inner toes on one side and the three outer on the other , in opposition to 
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them; thev then climb slowly to the top. In Trinidad, Mr. Quesnel and I and 

other local naturalists found between 10 and 20 lar ge specimens of Pithecopus 
trinitatis inside an almost drv concrete water reservoir. Hyla would have 
climbed out easily. 

Most authors use the old name Phyllomedusa for the whole group. Both 
Cope names (1866), Agalychnis and Pithecopus, however, are worthy of 
being revived and the latter has been revived (B. Lutz, 1966). Agalychnis 
is the nearest to Н yla in build and the least specialized. It has webs P large 
disks and a reticulate palpebral membrane on the lower eyelid. Kellogg 
mentions species of Agalychnis spawning on objects near water. The same 
was observed in Brazil for P. appendiculata which seems to be an Agalychnis. 
Pithecopus has no webs, small disks, the first toe longer than the second, 
and a marked torsion in the foot. Phyllomedusa occupies an intermediate 
position. Brazilian forms of Phyllomedusa and Pithecopus, whose spawn is 
known, lav their eggs on the upper side of leaves overhanging water. The 
couple sits on the leaves which thev roll up and glue together by the edges 
as thev proceed. The larvae fall into the water altas a lengthened embryonic 
period ( B. Lutz, 1950). 

These genera are very distinctive, especially Pithecopus. They contain a 
certain асоб species, especially Pithecopus and Agal ychnis. The other 
genera accepted by Goin are less distinctive. Nt кое Boulenger is much 
like the large forms of Phyllomedusa but besides having longer webs and 
not reduced disks, it exhibits a certain degree of the specialization which is 
the main character of another hylid subfamily. The skin of the head is con- 
crescent with the bone and is extremely rugose. Nyctimantis is monotypic. 
Nylomantis aspera, like some other genotypes of Peters, has not been col- 
lected again. 


SUBFAMILY: TRIPRIONINAE MIRANDA-RIBEIRO 1926 


Diagnostic Characters: Exostosis or casque-headed tree frogs. In the neo- 
tr opical Hylidae one line of specialization consists in excessive ossification of 
the head, accompanied at some stages by extra dentition (Fig. 3). This 
condition suggests a reversal of evolution in the progressive simplification of 
the skeleton, especially of the head, from ancient to recent amphibia. 

Noble (1931), while commenting on the alveolar teeth of Amphignatho- 
don, which is the only recent anuran with such teeth on the mandible, 
questions whether they might be atavistic, a reminiscence of Bronchiesaurian 
ancestors. The casques and helmets of this and other neotrpoical Hylidae 
might equally be suggested as reminiscent of Stegocephalian forebears, 
since the head is completely roofed. In recent frogs these structures are 
adaptive and have a survival value, which also may have been true in 
ancestral forms. In 1939 we found the phragmotic and helmeted Aparas- 
phenodon living in bromeliads, and using the head to plug the lumen (P. 1). 
This habit evidently affords protection against snakes and certain mosquitoes 
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Fig. 3. Hypothesized scheme of relationships of the Hylidae (Triprioninae). 


which are adapted to biting poikilothermous vertebrates. A comment by 
Cope (1863) on this habit suggests "a priori,” that it might serve the purpose 
we deemed it to do, i.e. as a defense against snakes and blood-sucking 
insects. No other authors, not even Noble, seem to have realized the signifi- 
cance and non-fortuitous nature of casques and helmets. 
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In this report the bonneted and casque-headed neotropical Hylidae range 
from a thin skin and exostosis (Osteocephalus), to a triangular, spiked 
cover of the head, beset with curved spines at the edges, masked by knob- 
like glands ( Anotheca ). 

The other forms are disposed in between, according to their degree of 
specialization, with the Brazilian or cisandian-cisplatine forms on one side, 
and those from the other parts of the neotropics bevond them. The differences 
between most of the genera placed here are differences of degree. Neverthe- 
less it is even more difficult to lump them together than to peser. them 
separately. 

The least specialized form is Osteocephalus from the Amazonian Hylaea. 
Next come Trachycephalus апа Pternohyla. Osteocephalus is characterized 
by a thin skin and exostosis. Trachycephalus has a rugose, bony skull cap 
with bi-lobed occipital ridges. These two genera have paired vocal sacs. The 
species of both are often put into Hyla. The whole subfamily is in great need 
of anatomical studv, including comparative anatomy of the different genera 
and of some of the very large species of Hyla, especially those with rugose 
heads and paired vocal sacs. The skin of Trachycephalus is lubricated by a 
fluid secretion which is probably helpful in warding off seizure by snakes 
and biting mosquitoes. Pternohyla is Mexican and fossorial. The reinforce- 
ment of its skull cap is anterior b on the jaw. The digging is probably done 
by the feet. In Brazil, Tracht ycephalus is followed by Cort ythomantis. In 
1962, I found C. schubartae Miranda- Ribeiro, which may or may not be 
биз ое with the type-species, living under stones and in rock crevices 
flush with the soil in a flood plain of the Sao Francisco River, just above the 
Paulo Afonso Falls. Aparasphenodon is a bromeliad-dweller from the south- 
eastern maritime scrub formation. Its presence in bromeliads growing on the 
ground can be detected by hitting them and seeing Microculex swarm up. 
It must remain in place for lengthy periods since pieces of twigs, leaves and 
other debris accumulate all Sind its head. There is lentic тазы available in 
the habitat of the Brazilian forms, and they have aquatic larvae. The other 
genera occur elsewhere. Tetraprion from Guayaquil, Ecuador, probably lives 
in similar conditions and is somewhat like Corythomantis. For differences, 
see the diagnoses of the genera. Triprion petasatus from Mexico has a 
helmet airdilas to that of the god Mercury, and vertical pupils. Diaglena, 
also Mexican, contains two species; in one of them, D. spatulata, the forepart 
of the head is spoon-shaped. I surmise that it is used not only for occlusion, 
but perhaps for digging as well. The last frog of their series seems rather 
aberrant from the others, which appear to live in more or less xerophytic 
environments, not favorable for tree frogs which rest in an upright position. 
Anotheca coronata is a bromeliad-dw aller. mentioned in Picado’s classic 
paper on the bromeliad-fauna of Costa Rica. In shape and habit it seems 
nearer to the tree frogs of the next division, and the bromeliads it uses are 
epiphytic forest forms. Smith's generic name, however, denotes the absence 
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of a marsupium. The crown of spikes and their glandular covering must 
afford magnificent protection against arboreal snakes in the habit of yanking 
frogs out of their holes by the кеде 

Most of these genera, except Osteocephalus and Trachycephalus, are 
either monotypic or have only two or three known species. The obliteration 
of the fontanelle occurs already in the genus Hyla but not in the degree 
achieved here. Besides this, a number of forms which manifestly belong ай Бе? 
to Osteocephalus or to Trachycephalus are repeatedly shunted back to Hyla. 

One difficulty in considering this group as a subfamily is provided by the 
fact that no one has cleared НЕ kulis of all forms of the lar ge tree frogs for 
examination, especially those of the rare specialized forms. Another obstacle 
is provided by the reappearance of bony bonnets, caps and helmets in the 
groups of coelonotous Hylidae discussed next. 


SUBFAMILY: OPISTHODELPHYNAE SUBFAM. NOV. 


Diagnostic Characters: This line of specialization, or subfamily, comprises 
the neotropical Hylidae in which the female carries her developing spawn 
on her back (Fig. 4). The frogs of this group are characterized by changes in 
reproductive behavior and so far as is known, by special habitats. The eggs 
have suffered a drastic decrease in number and a corresponding increase in 
volk-content. The known embryos exhibit peculiar handkerchief-like gills. 

These coelonotous, or marsupial frogs, as they are sometimes called, can 
be divided into two groups: (A) small forms that carry the spawn on the 
back until submetamorphosis; (В) large forms whose young hatch in minia- 
ture adult shape. A few Andean species seem intermediate. 

The groups can be subdivided further by the presence, absence, or nature 
of the support, or cover, provided for the eggs. 

The smallest form of group A, Flectonotus Miranda-Ribeiro, carries a 
small rosette of seven eggs. The covering membrane mentioned by Miranda- 
Ribeiro (1926) is probably derived from the egg-mass itself, since it is 
hyaline, and when the time for hatching arrives the rosette comes off 
completely and spins around in the water while the larvae break out of the 
egg capsules. The next genus, Fritziana, has had a number of names, all of 
tien: preoccupied until Mello Leitao, a zoogeographer, christened it thus. 
The eggs are not covered, but supported, Бу a dorsolateral fold of skin on 

each side. Nototheca, separated from Flectonotus by Bokermann, has the 
eggs almost entirely covered. In this genus, the skin of the dorsolateral region 
рое very loose while the eggs are forming. After they have reached the 
back it pr actically covers them like the two halves of a folding door, with a 
longitudinal slit between. Immediately after the hatching of the larvae the 
skin balloons out greatly to the sides, gradually returning to its proper shape 
and place. 

I concede the three genera since they are accepted by the last reviewer, 
Goin (1961), though here even more than in the other groups, the differences 
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Fig. 4. Hypothesized scheme of relationships of the Hylidae (Opisthodelphynae). 


are of degree 1 rather than of qualitv. There are only a few of these little forms. 
The Brazilian ones are bromeliad-dwellers, except F. ohausi which lives in 
a giant bamboo havi ing septa which hold water. The stems of this bamboo 


often have holes. 


The large frogs of group B show parallel conditions to those of group A 
except for hatching in adult shape. The difference between the two is the 
same as that which obtains between Pipa and Homipipa; the young of the 


former emerge in adult shape and of the latter as larvae. 


In regard to support for the eggs, two main divisions also occur. In 


[ 14] 


Ceratohyla and Cryptobatrachus, both from the equatorial Hylaea, the eggs 
are fixed directly on the back. In Ceratohyla they are quite bare and probably 
stick on by their own secretion. C ryptobatrachus has a similar dorsolateral 
support as Fritziana. Gastrotheca (Nototrema) and Opisthodelphys have 
the eggs enclosed in a central dorsal brood-pouch which is open posteriorly. 
So does Amphignathodon, which is discussed later. 

This pouch also seems to result from proliferation of the skin onto the 
middle of the back, perhaps by an anteroposterior invagination like that of 
the inverted finger of a glove. Weinland worked out е: anatomy as early as 
1854 but unfortunately his paper is not available to me. Andersson (1911) 
believed that in the intervals between broods the skin pouch is closed and 
the two layers become concrescent. I have seen very loose skin on the back 
of a non- -breeding Gastrotheca female and have my doubts about this process. 
It seems more likely that the skin involutes, as in Nototheca. The males of 
Gastrotheca sometimes show a very thin, tight, oval, or horseshoe-shaped 
fold on the back. Mertens (1956) had the opportunity of observing the 
process of spawning. He found that the eggs slide up the back of the female 
into the pouch, because she lowers her head and raises her legs while the 
issuing eggs are being fertilized by the male whose body surrounds her back. 

It is interesting to note that the large marsupial frogs of the genera 
Gastrotheca, Opisthodelphis, Ceratohyla and Amphignathodon show a cor- 
related secondary character, ie. a relatively small disk on the first finger, 
which, because it is held at an angle, suggests that it is slightly Gpposable 
to the others. This character was first observed by me in Brilon forms of 
Gastrotheca. It is apparent in Boulenger's figure of Amphignathodon guen- 
theri. It ought to help to avoid future mistakes when describing males of new 
coelonotous species, generally mistaken for Hyla. 

Here again the Southeastern Brazilian forms are bromelicolous, except 
perhaps one, which may be a bamboo-dweller. The skin of the head is loose in 
some of the pouched species, whereas in others it is concrescent and spinose. 
Again, the small number of Museum specimens makes examination difficult. 
It seems possible to separate the loose-skinned forms from the others, as 
representing a lesser degree of osteological specialization. For those with 
concrescent skin I suggest reviving the name Opisthodelphys Guenther 
since Notodelphis Lichtenstein and Weinland is preoccupied. The type 
species, O. ovifera, has a skullcap of a degree similar to that of Trachy- 
cephalus. I found males of this species calling from crevices of the cliffs 
above Caracas. Another species, O. fissipes, from the eastern Brazilian scrub- 
formation, also exhibits a cap of this degree and is adapted to life in condi- 
tions similar to those of Aparasphenodon. It is for these reasons that I propose 
revival of Guenthers name for the forms with skull caps and phragmotic 
trends. 

This group again exhibits a sharp contrast in number of species to the 
generalized type-genus H yla, which is so characteristic of the present status 
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of hvlid taxonomy. There is onlv one species of Flectonotus, two known 
species of Fritziana, three of Nototheca, though more of each may be dis- 
covered later. There may be several species of Ceratohyla and Cri ypto- 
batrachus. Gastrotheca and Opisthodelphys also cover a number of forms. 
Amphignathodon, which culminates the series, is monotypic. Nevertheless, 
Amphignathodon often is put into a separate subfamily or even into a family 
because of its unique mandibular teeth. 

The fact that a number of the coelonotous Hylidae exhibit a degree of 
casque-headedness might seem to speak against the separation of two sub- 
families, one for the casque-headed and another for the marsupial frogs. 
One can, however, also dispose them into one or the other, according to what 
seems the more important adaptation or by the characters held by several 
genera in common. Considering that Am phignathodon has not gone beyond 
the degree of skullcap formation of T rachycephalus and yet has a brood- 
pouch and a small disk on the first finger, it seems closer to Gastrotheca and 
Opisthodelphys than to the purely casque-headed forms with ordinary tad- 
poles. It may, of course, be put either at the end of the sub-branch composed 
of the forms with the double adaptation or be accepted as the monotypic 
representative of a monotypic subfamily. Ceratohyla also offers a problem; 
for though the eggs are bare on the back, it has the most elaborate helmet 
seen in a neotropical hylid and yet the skin is not concrescent with it. One 
more genus, H emiphractus, generally is included in this group. I have left 
it out, as it seems very doubtful that this small-disked frog, living like an 
Eleutherodactylus, really is a hylid. For this reason Noble’s name, Hemi- 
phractinae, which covers some but not all our Opisthodelphynae, is rejected 
here. 

Similar though lesser problems arise from the presence of a vertical pupil in 
the casque-headed Triprion and the concrescent dermatocranium of Nycti- 
mantis which is close to Phyllomedusa. 

Summing up the facts and ideas exposed above, one can but point out, 
once more, the unsatisfactory condition of hylid taxonomy. First of all, there 
is the flagrant numeric dispr oportion between the species of Hyla and the 
species of the other genera. Even at a conservative estimate, the neotropical 
species of the type-genus must be at least as numerous as all the species of 
the other genera put together. Of the 29 neotropical genera recognized here, 
about one-third are monotypic and less than one-fifth contain over 10 species. 
The number of species of Hyla will eventually shrink, as gaps in known 
distribution are filled and natural affinities become evident. More species of 
the other genera may also eventually be discovered. Even so, the dispropor- 
tion remains flagrant as can be seen by examining Table 1. 

The lack of information and of comparative anatomical research, and the 
only very recent and fragmentary straightforward observation of behavior 
and ec ology, further теи the issues. Finally, there is the fact pointed out 
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above, of the reappearance of the characters of one group in genera obviously 
pertaining to a different line of specialization, or subfamily. 

It is probably because of all these difficulties that, as Goin (1962) points 
out, all pr oposals for the subdivision of the family have proved unsatisfactory 
until now. This is so because of the incomplete and fr: agmentary knowledge 
on which such attempts are based. This is distinctly perceptible for instance, 
in Noble's suggested division of the Hylidae (1931). The lack of ethological 
and ecological data prevented him from recognizing the importance of cer- 
tain adaptive characters and thus from rounding off his otherwise excellent 
work. On the other hand, Cope’s intuition often led him very near the truth. 
in dealing with the Hylidae with vertical pupil and grasping foot, he seized 
the diagnostic characters of the group and the trend from Agalychnis to 
Pithecopus. His intuitive grasp of the correlation between a eed skull and 
defense against predation by snakes and by blood-sucking diptera is par- 
ticularly impressive. 

Nevertheless, and in spite of the difficulties, a few facts emerge and serve 
as a guide to the main trends in hylid specialization in the neotropical region, 
where they have achieved their maximum differentiation and development. 
It тау, however, be wishful thinking to hope to have achieved one more 
step toward the End p Pen of natural subfamilies. 


DIAGNOSES 


HYLIDAE NEOTROPICAE 


Arcifera. Procoela, with 8 pre-sacral vertebrae. Sacral diapophvses dilated 
or not. Upper jaw toothed. An intercalary cartilage between the terminal 
and the penultimate phalanx of the digits. 


I. HYLINAE GADOW, 1901 (in part) 


Maxillary and generally vomerine teeth. Terminal phalanx of the digits 
claw- -shaped, swollen at the base, generally covered by a dilated disk. Sacral 
diapophyses generally dilated. Pupil horizontal. Larvae aquatic, adults ter- 
restrial, gener rally scansorial. 


GENERA: Hyla, Dryomelictes, Aplastodiscus, Hyloscirtus; Amphodus 
“incertae sedis." 


H. PHYLLOMEDUSINAE MIRANDA-RIBEIRO, 1926 


Pupil vertical. Spawn outside water, on objects or folded in leaves. Grasp- 
ing foot or trend towards it. Intercalary cartilage, size of disks, extent of 
webbing progressively reduced; torsion of foot, opposable toes gradually 
increased. 
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GENERA: (certain) Agalychnis, Phyllomedusa, Pithecopus. (uncertain) 
Hylomantis, Nyctimantis. 


ПІ. TRIPRIONINAE MIRANDA-RIBEIRO, 1926 


Excessive bony growth on the head, increasing from exostosis to a cap with 
bony ridges, spines, a casque or helmet; extra dentition present or not. Pupil 
often rhomboid. Two vocal sacs in Brazilian forms; phragmotic habits. Life 
history generalized. 


GENERA: Osteocephalus, Trachycephalus, Corythomantis, Aparaspheno- 
don, Pternohyla, Tetraprion, Triprion, Diaglena, Anotheca. 


IV. OPISTHODELPHYNAE n. subf. 


Eggs carried on the back of the female to submetamorphosis or to minia- 
ture adult shape. Maxillary and vomerine teeth. Sacral diapophyses dilated 
or cylindrical. Exostosis, dermatocranium or casque present in some forms. 

GENERA: Fritz iana, Nototheca, Flectonotus, hatching before metamor- 
phosis; Cryptobatrachus, Gastrotheca, Opisthodelphys, Ceratohyla, hatching 
in adult shape. 


V. AMPHIGNATHODONTINAE GADOW, 1001 


Characters of IV and III but lower jaw toothed; teeth alveolar ( Noble, 
1931) a unique condition in recent Anura. 
GENERA: Amphignathodon (monotypic ). 


GENERIC DIAGNOSES 


I. HYLINAE 


Hyla Laurenti, 1763. Type-genus. Pupil horizontal. No exostosis; skin of 
head not co-ossified with the skull. Maxillary teeth. Digits terminated by 
wide disks. Sacral diapophyses generally dilated. Terminated phalanx 
claw-shaped. Larvae aquatic. Adults scansorial. Type-species: H yla viridis. 
Species 100%”. Cosmopolitan, with hiatus in several Ethiopian regions. 

Dryomelictes Fitzinger, 1843. Maxillary teeth reduced in number; snout 
wedge-shaped. A posteriorly projecting process on the ischium. Adults 
aquatic. Type-species: Hyla lactea Daudin. Five or more other species. 
Cisandine-cisplatine, South America. 

Aplastodiscus A. Lutz., 1950 (in B. Lutz). Disks narrow and thin, generally 
not wider than the digits, themselves narrow and frail, with poorly ossified 
phalanges. Not very scansorial. Type-species: A. perviridis A. Lutz. ? One 
other: Chorophilus cuzcanus ? Southeastern Brazil. Peru ?. 

Hyloscirtus Peters, 1882. Disks small, not wider than the digits. No tympanum 
or evidence of ear. Life history unknown. Type-species: Hyloscirtus bogo- 
tensis. Monotypic. Colombia. 
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Amphodus Peters, 1872. Hyla-like, small. Pseudoteeth on lower jaw, odon- 
toids on palatines and parasphenoid. Sacral diapophyses moderately di- 
lated. Bromelicolous, spawn and larvae in leaf cups. Type-species: A. 
wuchereri Peters. Two others: H. luteola ( Wied ), maritime scrub, Brazil. 
A. suratus Parker. Mt. Tecuchi, Trinidad, BWI. 


П. PHYLLOMEDUSINAE 


Agalychnis Cope, 1864. Pupil vertical. Webs well developed on feet. Disks 
large. First toe shorter than second. Palpebral membrane of lower eyelid 
reticulate. Spawn outside water but near it. Type-species. A. callidryas 
Cope. Some 10 species from Mexico to South America. 

Phyllomedusa Wagler, 1830. Rudimentarv web on foot. First toe slightly 
shorter than second, or first апа second equal in length. Inner toes op- 
posable. Spawn in folded leaves. Three-four species. Type-species: P. 
bicolor Bodd. 

Pithecopus Cope, 1886. Webs absent. Disks small. First toe longer than 
second. Torsion of grasping foot. Spawn folded into leaves. Fourteen- 
fifteen forms. Type-species: P. (azurea) = P. hypochondrialis azureus 
Cope. 


Uncertain Genera 


Hylomantis Peters, 1872. Web on the feet quite short. First toe shorter than 
second; inner digits slightly opposable. Skin rough. Size small. Type- 
species: М. aspera Peters, 1872. Possibly synonymous with Phyllomedusa, 
Or perhaps one more species, P. guttata. Brazil. 

Nyctimantis Boulenger, 1882. Hand free. Foot two-thirds webbed. First toe 
shorter than second. Dermis of head involved in the cranial ossification. 
Туре-ѕресіеѕ: №. rugiceps Boulenger. Monotypic. Ecuador. 


HI. TRIPRIONINAE MIRANDA-RIBEIRO, 1926 


Osteocephalus Steindachner, 1962 
Roof of skull exostosed. Two vocal sacs. Type-species: O. taurinus Stein- 
dachner. Some 10 species. Amazonian Hylaea. 

Trachycephalus Tschudi, 1838. Cranial dermis co-ossified with the skull: 
occipital ridges. No extra dentition. Two vocal sacs. Type-species: T. 
nigromaculatus Tschudi. A number of others: Brazil, Argentina, Uruguay, 
Antilles. 

Pternohyla Boulenger, 1882. Cranial dermis fused to skull; ridge on jaw. 
No extra dentition. Phragmotic, fossorial. Type-species: Pternohyla fo- 
diens. Monotypic. Mexico to Arizona. 

Corythomantis Boulenger, 1896. Dermis of head co-ossified with the skull, 
forming a casque. No extra dentition. Two vocal sacs. Type-species: C. 
greeningii; one more doubtful species, C. schubarthae. Eastern Brazil. 
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Aparasphenodon Miranda-Ribeiro, 1920. Dermis of head co-ossified with the 
skull forming a casque; canthal ridges fused in front, projecting beyond 
the upper lip. Palatine, but no parasphenoid teeth. Phragmotic; bromeli- 
colous. Type-species: A. brunoi. Monotypic. Coastal lowlands, eastern 
Brazil. 

Tetraprion Stejneger & Test, 1891. Strongly exostosed; dermis of head co- 
ossified with the skull. Teeth on palatines and parasphenoid. Type-species: 
T. jordani. Monotypic. Ecuador, Guayaquil. 

Triprion Cope, 1865. Cranial dermis fused with skull, forming an elaborate, 
ridged casque. Teeth on parasphenoid but not on palatines. Pupil vertical. 
Tvpe-species. T. potasatus. Monotypic. Mexico. Yucatan. 

Diaglena Cope, 1887. Cranial dermis fused with skull and forming a helmet 
projecting greatly in front. Teeth on palatines and parasphenoid. Type- 
species: D. spatulata Cope; D. reticulata. Mexico. 

Anotheca Smith, 1939. Dermis of head co-ossified with the skull, posterior 
margins of helmet studded with conical Болу spines, smaller ones on sides. 
No extra dentition. Tvpe-species: A. coronata. Monotypic. Costa Rica; 
Panama to Vera Cruz, Mexico. 


IV. OPISTHODELPHYNAE n. subf. 


A. Hatching at submetamorphosis 

Flectonotus Miranda-Ribeiro, 1926. Rosette of eggs covered by a mem- 
brane, derived from the egg mass. Size very small but dermis of head 
co-ossified with skull. Type-species: Flectonotus ulei Miranda-Ribeiro. 
Montane, southeastern Brazil. 

Fritziana Mello Leitao, 1937. Eggs bare; clutch supported at each side 
by a fold of the dorsolateral skin. Type-species: Hyla goeldi (Boulen- 
ger). Bromeliads. One more, F. ohausi, giant bamboos. Montane zone, 
southeastern Brazil. 

Nototheca Bokermann, 1950, n. nov. Dorsolateral folds of skin covering 
the egg mass, forming a pouch which opens longitudinally. Type- 
species: Coelonotus fissilis (Miranda-Ribeiro). At least two more, N. 
pygmaeum and N. fitzgeraldi. Brazil, Venezuela, Trinidad, BWI. 

B. Hatching as froglets 

Cryptobatrachus Ruthven, 1916. Eggs exposed, supported by a slight 
fold of the dorsolateral skin. Type-species: C. boulengeri Ruthven. 
Perhaps three or four forms. Amazonian Hylaea. Andes? 

Gastrotheca. Middorsal invagination of skin forming a pouch, opening 
backwards. Disk of first finger small. Several species. Amazonian 
Hvlaea, montane rain-forest southeast Brazil. 

Opisthodelphys Licht. & Weinland. Pouch and disk of first finger as in 
Gastrotheca, but skin concrescent with skull. Type-species: N. ovifera. 
Some 8-10 species. South America. 
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Ceratohyla Espada, 1871. A well-developed helmet but dermis of head not 
involved with skull. Teeth on palatines. Eggs uncovered. C. palmarum lives 
on palm trees, according to Espada. One to six species. Western Hylaea to 
Panama. 


V. AMPHIGNATHODONTINAE GADOW, 1001 


( Amphignathodontidae Blgr., 1882) 


Amphignathodon Boulenger, 1882. Middorsal pouch and first finger as in 
Gastrotheca and Notodelphys, but casque-headed. Alveolar teeth on the 
mandible. Туре-вресіев: A. guentheri. Monotypic. Preandine subarea. 





Appendix 


? CENTROLENINAE OR ? CENTROLENIDAE 
ASTRAGALUS FUSED WITH CALCANEUM 


A difficult taxonomic problem is constituted by the small and poorly known 
croup of neotropical tree frogs elevated to family rank by Taylor (1951), 
as Centrolenidae. 

These frogs have the intercalary cartilage between the terminal and the 
penultimate phalanges of the digits of scansorial forms which, in the pro- 
coelian neotropical group of families, characterizes the Hylidae, separating 
them from the Bufonidae. Thev were formerly considered as Leptodac- 
tylidae (!) because of the ter minal phalanx or as having branched off from 
that family. To a field naturalist this seems completely divorced from reality. 
Their coloring, shape, behavior and reproductive habits are those of tree 
frogs. The pupil is horizontal as in Hyla but in Centrolenella Noble, or 
Cochranella Tavlor, at least, the eves are directed forward, almost suggesting 
stereoscopic vision. This genus spawns on leaves like Phyllomedusa and 
Pithecopus, which have vertical pupils, but it places the eggs on the under- 
side and does not fold the leaves. The tadpoles fall into the stream after a 
somewhat lengthened embrvonic period but are different from larvae of 
Phyllomedusa. „С entrolene, the lar gest form, is a poorly known but extremely 
characteristic frog from the Amazonian Hylaea. It has a spine on the humerus 
which can be dded back and which is probably used in amplexus—perhaps 
for fighting, as some large species of Hyla use the pollex-rudiment. Taylor 
( 1951) proposed one more genus, Teratohyla, which seems to differ from 
Centrolenella or Cochranella ds the protruding spine on the pollex-rudiment 
which is also seen in many species of Hyla. Allophyrne Gaige is considered 
bv Noble as belonging here and being a completely toothless Centrolenella 
with rough patches of skin on the dorsal surface. The only genus that is not 
monotypic and that is well known is Centrolenella, though there are probably 
fewer species than suggested by Taylor and Cochran. 


CENTROLENIDAE SIVE CENTROLENINAE 


Terminal phalanx T-shaped but intercalary cartilage present. Astragalus 
and calcaneum fused. Dentition normal or reduced. Eye directed TIE 
Spawn outside water, on open leaves. Genera: Centrolene, Centrolenella 
Noble, 1920 ( Cochranella Taylor, 1951), Teratohyla, Allophryne. 


CENTROLENIDAE TAYLOR, 1951 


Centrolene Espada, 1871. Bony spine on the humerus. Vomerine teeth. Туре- 
species: С. gekkoideum Espada. 





Centrolenella Noble, 1920 = (Cochranella Taylor, 1951). No bony spine or 
small spine on humerus. No vomerine teeth. Eves directed forward. Spawn 
on underside of open leaves. Type-species: C. antioquensis. Several others. 

Teratohyla Taylor, 1951 

Allophryne Gaige, 1926. No teeth. Scale-like patches of roughened skin 
strewn on the head and back. 
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